genes may be signaling starch accumulation via Tre accumulation, and possibly secondary metabolite anthocyanin accumulation (Suppl. Figs. S1C, S5D) in hlq through sugar sensing (Luo et al., 2012; Shin et al., 2013; Solfanelli et al., 2006) .
A Wilcoxon Rank Sum Test on 'bins' for metabolism gene classes was performed with MAPMAN (Usadel et al., 2005) , to determine whether objects within one functional class behave differently from the remaining objects. Statistically significant differences (BenjaminiHochberg-false-discovery corrected p-values) in the degree of differential expression were found for genes in the following processes: PS light reactions (10 -42 ), PS Calvin cycle (10 -8 ),
mitochondrial electron transport /ATP synthesis (10 -4 ), tetrapyrrole synthesis (10 -4 ), photorespiration (10 -4 ), C1-metabolism (10 -3 ), fatty acid synthesis and elongation (10 -3 ), tryptophan and aromatic aa metabolism (0.005; all up-regulated), cytosolic glycolysis (0.009),
and carotenoids/non-melavonate metabolism (0.006; all down-regulated).
We performed similar analyses of process classes 'Gene Regulation Overview', 'Cell Functions
Overview', 'Cellular Response Overview', and 'Large Enzyme Families' pathways. Specific processes exhibiting statistically higher (p-value) differential gene expression in our hlq dataset were those involving protein degradation (10 -9 ), especially sub-bins ubiquitin-proteasome (10 -8 ),
E3-ligase Skip-Cullin-F box complex (10 -4 ), E3-ligase RING components (p= 0.01), and autophagy (p = 0.08)(Suppl. Fig. S10 ). Also significantly affected were the processes of biotic stress (10 -5 ), protein targeting to chloroplast and mitochondria (p < 0.02), signaling (p <0.03), calcium signaling (p = 0.01, all up-regulated; Suppl. Down-regulation of photosynthetic genes and up-regulation of mitochondrial electron transport genes in hlq correlated with observed deficiencies in chlorophyll accumulation and elevated uptake/metabolism of the viability stain fluorescein diacetate (Subramanian et al., 2002 Based on our transcriptome results (Table 4) RESISTANT-LIKE12/RCAR6 (56% and 66% similarity to pea and Medicago proteins, respectively), an aspect not explored to date in regards to ABA signaling per se. Supplemental Table S5 lists the top 200 genes reported as most up-and down-regulated by 10 h ABA treatment of Arabidopsis whole seedlings (Matsui et al., 2008) , and analysis of concordance for > 1.5 FC up-or down-regulation in the hlq mutant (p < 0.003). For both classes of indicated genes (ABA up-and down-regulated), >70% of genes were regulated in hlq in the correct direction (up versus down). 31% of indicated genes were concordantly up-regulated and 26%
concordantly down-regulated > 1.5-fold, respectively, in the hlq mutant, which is a good concordance on par or better than observed for the two analyzed transcriptome datasets for other mutant alleles of top6a and top6b (see above; Suppl. Table S3 ). For ABR17 over-expression transgenics treated with or without NaCl stress, 40% of the indicated genes were concordant for significant (average p < 0.004) up-or down-regulation in hlq mutants, and likewise 70% of the indicated genes were altered in the correct direction (up versus down) in hlq (Suppl. Table S5 ).
Because hlq encodes a null allele of TOP6B, activity of transcription factors and chromatin is hypothesized to be primarily affected. Statistical analysis by MAPMAN of transcription factor and chromatin-associated gene classes showed that histone (10 -4 ) and WRKY domain (p < 0.002)
classes of transcription factors were significantly up-regulated in hlq mutants, whereas AUX/IAA transcription factor class was significantly (p < 0.01) down-regulated (Suppl. Fig.   S13 ; Suppl. Table S4 ). Supplemental Datafile 1 lists the transcription factors and other gene classes and their expression levels in hlq that were significantly over-represented. The observed uniform down-regulation of AUX/IAA genes in hlq might be due to the fact that they are targets of the SCF-ubiquitin targeted protein degradation pathway (Gray et al., 2001) , which was significantly up-regulated in hlq (Suppl. Fig. S10 ), or possibly related to some of them being involved in brassinosteroid-regulated growth (Nakamura et al., 2006) . and callose accumulation (D) was observed in the distal end of wild-type roots grown on tunicamycin, whereas the callose staining pattern in an untreated root (E) was very faint and limited to the intercellular regions. For (C), the root on the left shows the zone of differentiation; the root on the right is the primary root tip and zone of elongation. Scale bar = 100 µm, except E: 50 µm. (F) In the presence of 1 µM DCB (a cellulosebiosynthesis inhibitor), production of lateral roots and root hairs in wild type seedlings was inhibited and the root zone of elongation swelled (inset; close-up of the root-tip), phenocopying the hlq mutant.
Fig. S4 (above):
Sanger sequencing results on both strands of independent amplicons spanning the hlq point mutation at chr3:7267232, confirming the Illumina wholegenome re-sequencing result of G A transition. Supplementary Fig. S6 . Pleiotropic root hair defects of anisotropic growth, bulging, and branching for T-DNA insertion lines in At3g20780/TOP6B. A) wild type Col-0 at 10X magnification. B) T-DNA insertion line SALK_140704 at 20X magnification. C) SALK_024455 at 20X magnification. D) SALK_024455 at 40X magnification. E) SALK_140704 branched root hair, imaged with a dissecting microscope. Supplementary Fig. S7 . Non-complementation (segregating mutants) 
